Introduction
Increased atmospheric carbon dioxide (CO 2 ) levels are known to contribute to global warming. This is a major cause of concern to environmentalists. The concentration of atmospheric CO 2 has increased by 40% from the pre industrial level of 280 ppm. [1, 2] . Various methods currently available for reducing the levels of atmospheric CO 2 are to, either reduce emissions or reduce formation. However, it is unlikely to reduce formation in the near future [1] . To reduce CO 2 in emissions, it can be stored in three main ways: geo sequestration, transportation to suitable locations for storage and chemical fixation. In geo sequestration carbon dioxide is converted into 'supercritical CO 2 ' which can be directly injected into sedimentary rocks. Various locations for CO 2 storage, includes the oceans, deep aquifers, and depleted oil and gas reservoirs.In chemical fixation captured CO 2 is reacted with naturally occurring magnesium-(Mg) and calcium-(Ca) containing minerals. [3, 4, 5] . These methods have adverse environmental impact [1] . Recently the use of carbnonic anhydrase (CA). to sequester CO 2 has been demonstrated as an eco-friendly and cost-effective approach to this problem. This zinc containing metallo enzyme discovered by Meldrum and Roughton in 1933 catalyzes the reversible hydration of CO 2 to form bicarbonates. [6, 7] . The data presented here demonstrates the enzymatic sequestration of CO 2 directly in solution.
II. Materials and methods
Soil samples were collected from a playground and garden in Thane (west) and from a farm in Palghar village and used as a source for carbonic anhydrase producing bacteria [8] . These samples were suspended in sterile saline streaked on Nutrient agar plates containing 10 mM para-Nitro phenyl Acetate (p-NPA) (Hi Media). The plates were incubated at ambient temperature for 48 hrs. [8] .
The isolates were identified using standard microbiological methods. Enzyme production was achieved by growing the isolates in 100 ml nutrient broth supplemented with 1 mM ZnSO 4 for 72 hr on a rotary shaker at 100 rpm (Scigenics orbitech) [9] . The fermented broth was centrifuged at 12,000 rpm for 20 mins at 4 0 C (Superspin R-V/FA, Plasto crafts). The supernatant constituted the extracellular crude enzyme. The pellet was washed with distilled water and resuspended in lysis buffer comprising 1ml 250 mM Tris-HCl and 0.5 ml triton X-100, sonicated for 15 mins, centrifuged as above. The supernatant so obtained constituted the intracellular crude enzyme. [9] . Standard graph of p-NPA was prepared ranging from 1µg/ml-10µg/ml. All spectrophotometric readings were taken on UV-vis spectrophotometer (WPA Biowave II) at 348 nm [9] . The protocol depicted in 
III. Results and discussion
After screening for the CA producers, Colonies showing dark yellow zones around it, indicating formation of para-Nitro phenol, were selected [8] .
Fig 1
Carbonic anhydrase producing colonies. The activity of crude enzyme was found to be 0.00615 U/ml as per p-NPA assay (pH8.3) .Protein concentration of the crude enzyme was determined as 0.156 mg/ml. The specific activity was found to be 0.0394.
CA activities were determined in the pH range of 4.0-10.9 using buffers of different pH values [10] . The experiment was performed in duplicates and average values are taken (Table 4 ). The pH activity profile of crude CA is presented in graph. 
Fig 2: Effect of pH on enzyme activity
The optimum enzyme activity of our enzyme was found to be at pH 9 which was in contrary to the findings by Sib Sankar Giri et al who discovered that pH 8.3 to be optimum for carbonic anhydrase obtained from Bacillus subtilis VSG-4 .The enzyme activity showed decline with the increasing pH.
Temperature profiles were determined by assaying CA activity at different temperatures between 0 0 C to 70 0 C. The experiment was performed in duplicates and average values are taken (Table 5 ). 
Fig 3:
Effect of temperature on enzyme activity
The optimum temperature for crude carbonic anhydrase enzyme activity was determined by varying the reaction temperature from 0 0 C to 70 0 C at pH 9 as this pH was found to be optimum for the enzyme. The optimum temperature for activity of crude carbonic anhydrase enzyme was found to be 37 0 C. The enzyme activity steadily declined at 50 0 C and 70 0 C. The amount of carbon dioxide sequestered in the form of calcium chloride in 72 hrs at pH 9 was 45 mg/ml of enzyme, when the percentage of carbon dioxide was increased from 5% to 10% more calcium carbonate was found to be precipitated. Thus these results suggests that percentage of carbon dioxide, amount of calcium chloride and buffer plays an important role in precipitation of calcium carbonate along with the enzyme. 
IV. Conclusion
Carbonic anhydrase producing bacteria was isolated from soil and was identified as a variant of Bacillus schlegelii. There are reports suggesting that Carbonic anhydrase enzyme can precipitate carbon dioxide dissolved in water (CO 2 saturated water). But idea behind this project was to check whether carbonic anhydrase enzyme is able to sequester atmospheric carbon dioxide or carbon dioxide which is in gaseous phase. It was demonstrated that the enzyme carbonic anhydrase was able to precipitate carbon dioxide gas (5%) present in carbon dioxide incubator. The amount of calcium carbonate precipitated increased when level of carbon dioxide in the carbon dioxide incubator was increased to 10%.The major advantage of using enzyme to sequester carbon dioxide is that it does not pollute the environment, it is cheap, and the process is not tedious. This provides us a cheap, effective and novel method for sequestration of carbon dioxide which will help in combating the problem of global warming.
